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Abstract 
Noise can produce an undesired physiological or psychological response in an individual and it has implications in chronic 
mental and physical health. 
This study´s purpose was to confirm the relationship between hospital noise and patients´ wellbeing, trough a descriptive 
design. It was performed in 84 patients (59.5 % male and 40.5 % female) admitted in three medical/surgical care units of a 
Portuguese hospital (CHBV, EPE). The questionnaire was composed by three parts: one regarding to socio-demographic and 
clinical data, other assessing the patient´s noise perception - the Environmental Comfort Questionnaire from Cunha and Silva 
(2012) - and the Positive and Negative Affect Schedule (PANAS) by Watson, Clark and Tellegen (1988), Portuguese version 
from Galinha and Pais-Ribeiro (2005).  
The results showed that: Clinical Sources of Noise (r=-0269, p=0.013), the Sum Score of the Environmental Comfort (r=-
0254, p=0.020) and physiological and psychological effects caused by noise (r=-0362, p=0.001) are statistically significant 
related with patients´ subjective wellbeing. 
It is confirmed that subjective wellbeing is influenced by the hospital noise in general and, more specifically, the noise from 
clinical sources (e.g. monitors, infusion pumps and other equipments). 
It is also confirmed that some physiological and psychological disturbances in patients are related to hospital noise. 
Facing the results, it is imperative to promote the wellbeing of admitted patients by lowering the noise levels. 
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1. Introduction 
Sound is a sensory perception, and depending on the pattern of the sound waves generated, it is recognized as 
music, speech or any of the myriad of environmental noises to which we are continuously exposed (Pope 2010).  
According to Choiniere (2010), noise is often defined as unwanted sound; however, it is also recognized as an 
environmental pollutant, which causes workplace disruption and has implications for chronic mental and physical 
health. #!!" 
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Wellbeing is considered a subjective concept that expresses a feeling or belief that life is going well (Lucas & 
Diener, 2009 as cited in Ribeiro, 2009) and according to Fiquer (2006) its study is justified by the fact that 
subjective wellbeing has proved to be a good index of health related benefits and because it can measure the quality 
of life in different societies, when considered together with socio-economic indexes (Martins, 2011). 
Hospital noise is often underestimated, which justifies this study´s importance, in order to understand how the 
noise has impact on patients´ wellbeing. 
 
2. Problem Statement 
 
Hospitals are noisy and they are getting noisier. Several studies performed by the WHO (World Health 
Organization) reveals that hospital noise levels have been increasing consistently since 1960 (Ryherd, Waye & 
Ljunkvist, 2008). WHO have recommended that noise levels should not exceed 35 dB(A) in rooms where patients 
are treated or observed (Berglund et al. 1999 as cited in Richardson et al., 2009) and 30 dB(A) in ward rooms 
(Ryherd, Okcu ,Hsu, & Mahapatra, 2011). 
In 1974, the United States Environmental Protection Agency (EPA) suggested that the peek sound level of noise 
in a hospital should not be more than 45 decibels (dB) during the day and 35 dB at night. The noise level in hospitals 
is usually higher than these recommendations and even higher in intensive care units (Li et al., 2011).  
Researchers have concluded that all hospitals, regardless of their size, type of patients they care for, at all times 
of day, every day of the week, exceed recommended noise levels put forth by EPA and WHO (Choiniere, 2010).  
We can assume that, with the constant evolution of technology, the number of sources of noise will also increase 
because some patients´ lives are depending on it. 
Hospitals have several sources of noise such as alarms, paging systems, telephones, computer printers, ice 
machines, staff conversations, televisions, delivery carts, clipboards (Joseph & Ulrich 2007, MacKenzi & Galbrun 
2007 as cited in Pope, 2010), heating and cooling systems, overhead fluorescent lights, computer monitors, noise-
generating beds, ventilators and other medical equipment, high intensity alarms to signal medical emergencies, staff 
and patient conversations, doors opening and closing, housekeeping and linen carts rolling on linoleum floors, 
overhead paging, sink faucets running, and items being dropped (Lawson, et al., 2010). 
Noise can stimulate the pituitary gland and the sympathetic nervous system, which produces endocrine and 
sympathetic effects commonly seen in response to a stressful situation. Stress theories have been used to explain the 
negative reactions individuals have in response to their environment, commonly associated with negative health 
outcomes. Human effects regarding to noise-induced stress, according to Topf and Dillon (1988) are: decrease in 
sustained attention, rapid detection, multiple single tasks, and incidental memory. Noise-induced stress also has a 
negative effect on sensitivity to others and is linked to extreme and premature judgments (Choiniere, 2010). 
One of the main goals of scientific research in the field of subjective wellbeing has been to identify the main 
predictors of human happiness.  
Wilson, in 1967, characterized a happy individual as young, regardless the gender, healthy, well-educated, well 
paid, extroverted, optimistic, with no worries, religious, married and satisfied with his work, among other 
characteristics (Galinha, 2010).  
Subjective wellbeing is composed by two dimensions: the cognitive - revealing Satisfaction with Life - and the 
affective one - which consists in two concepts: Global Happiness and Positive Affect/Negative Affect (Galinha, 
2011).  
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Positive Affect is related to positive feelings and pleasant emotions like joy, satisfaction, love and pride. By 
opposition, Negative Affect refers to negative feelings and unpleasant emotions such as guilt, shame, sadness, anger, 
worry, anxiety and depression (Diener, Suh & Oishi, 1997 as cited in Imaginário, 2011). So, if individuals 
experiences more often satisfaction with life and positive emotions and, less often, negative emotions like sadness 
and hostility, the better will be their subjective wellbeing (Diener, 2000; Diener & Biswas-Diener, 2000 as cited in 
Galinha, 2010), on the other hand an individual who has a low subjective wellbeing is not satisfied with life and feel 
low joy or affection, expressing more often negative emotions (Diener, Suh & Oishi, 1997 as cited in Imaginário, 
2011). 
According to Breetvelt and Van Dam (1991), the perception of Health is more important, to explain subjective 
wellbeing variance, than objective Health. There are only little differences between the subjective wellbeing of a 
group of individuals with cancer and a control group (Galinha, 2010).  
 
3. Research Questions 
 
The research questions raised for this study were the following:  
• What is the hospital noise level perceived by patients?  
• How do patients evaluate their wellbeing during hospitalization?  
• How does the hospital noise have effect on patients´ wellbeing? 
 
4. Purpose of the Study 
 
Given the above, the purpose of this research was to determine the relation between hospital noise and patients´ 
wellbeing. 
 
5. Research Methods 
 
Investigators have developed a cross-sectional and descriptive study. The sample consisted of 84 patients (59.5% 
male and 40.4% female) admitted to three units from the same Portuguese hospital: a post-anesthesia care unit, a 
coronary intensive care unit and intermediate surgical care unit. Sample was obtained by a non-probabilistic 
convenience sampling and the data collection was held between May and August 2013. As inclusion criteria it was 
defined a Glasgow Coma Scale with a value of fifteen and age eighteen or older.  
One of the research methods was assessing the patients’ noise perception through the Environmental Comfort 
Questionnaire (ECQ) from Cunha and Silva (2012), whose Cronbach´s alfa coefficient revealed a good internal 
consistency (α=0.877). The ECQ consists in four parts: the first part has a Likert scale to assess the noise level 
perception in the unit, from very low to very loud; the second part evaluates various sources of noise which were 
clustered by clinical, catering, communicational, recreational and structural sources of noise; next it is asked the 
individuals to refer the physiological and psychological disturbances related to hospital noise and, in the last part, is 
asked to indicate whether the hospital noise prevents the patient from sleep or rest, and what are the types of noise 
responsible for that. 
The sum score of this questionnaire ranges between 0 and 104 whereas higher scores mean higher noise impact in 
the individuals. Three cohort groups where created: the “high environmental comfort” ranging from 0 to 34; the 
“moderate environmental comfort” 35 to 70 and the “low environmental comfort” 71 to 104. 
Other research method was the Positive and Negative Affect Schedule (PANAS) by Watson, Clark and Tellegen, 
(1988), Portuguese version from Galinha and Pais-Ribeiro (2005). The Portuguese version reveals acceptable 
internal consistency in the Positive Affect scale (α= 0.665) and good internal consistency in the Negative Affect 
scale (α=0.752). PANAS is one of the most widely used scales to measure mood or emotion. This scale is comprised 
of 20 items, with 10 items measuring positive affect (e.g., excited, inspired) and 10 items measuring Negative Affect 
(e.g., upset, afraid). Each item is rated on a five-point Likert Scale to measure the extent to which the emotion has 
been experienced in the present day, ranging from 1 = Very Slightly or Not at all to 5 = Extremely. PANAS scores 
ranges between -10 to 10. 
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6. Findings 
 
The majority of patients (45.2%) ranks noise level as low; 28.6% as very low; 22.6% as bearable and 3.6% as 
loud or very loud. 
The ECQ scores ranged between 16 and a maximum of 43, being the mean score 25.28.  
The majority of patients (84.5%) reported a high environmental comfort and 15.5% a moderate environmental 
comfort. 
Male individuals scored the lower Sum Score of Environmental Comfort and in the following dimensions: 
Catering Sources of Noise (mean rank=46.11) and Communication Sources of Noise (mean rank=44.80). Female 
individuals scored lower environmental comfort in Clinical Sources of Noise (mean rank=43.53) and Structural 
Sources of Noise (mean rank=44.25). However, differences between genders are not statistically related (Mann 
Whitney U= 804.0; Z= -0.421; p= 0.674). 
It was showed that the physiological and psychological effects in the individual, related to hospital noise, are: 
sleep disturbance (31.0%), annoyance (27.4%), discomfort (23.8%), nervousness (21.4%), anxiety (20.2%), 
impaired concentration (15.5%), headache (11.9%) and stress (10.7%). It was observed a statistical relationship 
between headache and gender, female patients have more prevalence of this (20.6%) than male patients (6%). 28.6% 
of patients revealed that they are unable to sleep or rest due to hospital noise and they have indicated the staff 
conversation and noise from other patients has the major cause of sleep or rest inability. 
According to PANAS, the majority of patients showed a low Negative Affect, being the results: a little nervous 
(20.2%), a little scared (17.9%), a little afraid (10.7%), a little distressed (10.7%), quite a bit afraid (2.4%) and 
quite a bit nervous (2.4%). In Positive Affect the results were: a little interested (52.4%), a little strong (51.2%), a 
little enthusiastic (48.8%), a little determined (39.3%), a little active (26.2%), quite a bit strong (4.8%) and quite a 
bit enthusiastic (3.6%). Patients did not expressed the terms excited, proud, alert or inspired. 
The analysis of the sum score of subjective wellbeing indicates that the majority of patients (78.6%) manifest 
“positive” wellbeing, and its average value is greater than zero (mean=0.30; SD=0.414), however this was a low 
score. 
One of the objectives of this study was to verify if socio-demographic variables (gender, age and educational 
qualifications) had a statistical relation with patients’ wellbeing. It was observed that male patients had higher 
average prevalence of Positive Affect while female ones had higher prevalence of Negative Affect; nevertheless this 
difference was not statistically significant (Mann Whitney U=802.0; Z= -0.440; p=0.660). Concerning the age, it 
was observed that: older the age the higher the sum score of wellbeing and lower the Positive and Negative Affect. 
But there was not a statistical relationship between age and patients´ wellbeing in the study (t=0.437; p=0.663). 
Patients who have more educational qualifications revealed higher average score of wellbeing, but with no 
statistical relationship (H=4.465; p=0.215). So, it can be said that educational qualifications have no impact on 
patients´ wellbeing. 
Another objective was to evaluate the relationship between the clinical variables (unit, hospitalization length and 
the use of anxiolytics and sleep inductor drugs) and wellbeing.  
There was no statistical relationship between the unit and the patients´ wellbeing. Regarding to hospitalization 
length, patients admitted for three or more days manifested better wellbeing, however with no correlation (H=0.361; 
p=0.835). About taking anxiolytics, there was no relation to wellbeing (Mann Whitney U=751.0; Z=-0.315; p= 
0.753), but concerning to taking sleep inductor drugs it was noted that patients had lower score of their subjective 
wellbeing perception (Mann Whitney U=476.5 Z=-2.270; p=0.023). Therefore, the use of sleep inductor drugs is 
statistically related to wellbeing. 
Another objective was to verify if the hospital noise has effect on subjective wellbeing. It was showed 
statistically significant correlations between wellbeing and Clinical Sources of Noise (r=-0.269; p=0.013), and 
physiological and psychological effects caused by noise (r=-362; p=0.001) and the Sum Score of Environmental 
Comfort (r=-0.254; p=0.020), meaning patients´ wellbeing increases when they have high environmental comfort 
and less hospital noise.  
It was also shown that Positive Affect was higher when was less physiological and psychological effects caused 
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by noise (r=-0.259; p=0.017). Negative Affect has also significant correlation with physiological and psychological 
effects caused by noise (r=0.315; p=0.040) and with Sum Score of Environmental Comfort (r=0.224; p=0.024), 
meaning the higher the physiological and psychological effects on individual (or worse environmental comfort), the 
lower the Negative Affect. 
 
7. Conclusion 
 
The 84 patients have classified the noise level in their units as low or very low (73.8%) and just 3.6% considers 
the unit´s noise as loud or very loud. Results have showed that Clinical and Communicational Sources of Noise are 
the ones that are marked by patients as louder. 
Statistical associations were verified between wellbeing and Clinical Sources of Noise (monitors, infusion pumps, 
and other equipments), Sum Score of Environmental Comfort and physiological and psychological effects caused by 
noise (sleep disturbance, annoyance, discomfort, nervousness, anxiety, impaired concentration, headache, stress, 
among others). 
Hospitals ´environment will never be quiet, nor should, because its active, complex and it is constantly in change 
(Mazer, 2012), however it is necessary to promote a silence culture by taking measures that help to promote better 
environmental comfort and lower noise levels, such as: changing behaviors, closing doors to isolate sound, telemetry 
for patients monitoring, adequate materials and equipments selection, setting alarms and volumes to lower levels 
and limit visitors in ward room (Buxton et al., 2012; Choiniere, 2010; Daniels et al., 2012; Li et al., 2011). 
To allow the creation and maintenance of a quiet hospital environment emerged in some units, an approach called 
Quiet Time. This approach consists in a set of guidelines, which are performed during one or more periods of the 
day, in order to promote a quiet environment. Some of these guidelines include lowering volumes and alarms from 
monitors and other equipments, reorganization of medical and nursing care, decreasing conversation level among 
staff, identifying and modifying other sources of noise (Li et al., 2011), dimming lights, decreasing phone volumes, 
limiting visitation and use of ear plugs (Daniels et al., 2012). Some barriers are encountered when implementing 
Quiet Time protocol, such as staff resistance to the concept, concern about limited care, and communicating the 
process to other disciplines (Huster, Rovenska, & Stafford, 2012). 
Noise represents an important public health problem that can lead to hearing loss, sleep disruption, cardiovascular 
disease, social handicaps, reduced productivity, impaired teaching and learning, absenteeism, increased drug use and 
accidents. It also can impair the ability to enjoy one´s property and leisure time and increases the frequency of 
antisocial behavior. This points out the need for improved methods of local control that should include public 
education, enlightened legislation and active enforcement of laws (Goines & Hagler, 2007). 
All health professionals, including clinical psychologists, must be aware of this public health problem and alert 
other staff members and other people/visitors to this burden (which noise is) to patients’ physical and mental health. 
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